Horizontal cell progenitors arrest in G2-phase and undergo terminal mitosis on the vitreal side of the chick retina.
We have addressed the question when horizontal cells in the chick retina are generated and undergo their terminal mitosis. Horizontal cell progenitors replicate their DNA early and migrate bi-directionally to the horizontal cell layer. It was hypothesized that the cells undergo mitosis directly after replication and migrate as post-mitotic transition cells before differentiating to horizontal cells. However, our results show that cells expressing markers for the axon-bearing and the axon-less subtypes of horizontal cells undergo terminal mitosis while residing on the vitreal side of the retina. By combining horizontal cell transcription factors Lim1, Isl1 and Prox1 labeling with phospho-histone H3, a marker for mitosis, we demonstrate that all or a clear majority of vitreal mitoses are undertaken by the horizontal cell committed progenitors. The pattern of cells that incorporated the thymidine analogue EdU implied that the progenitors replicated their genome while migrating towards the vitreal side. Upon arrival to the vitreal retina they become arrested for about two days prior to mitosis. Hence, cells expressing horizontal cell markers are arrested in G2-phase on the vitreal side of the retina. These results support the existence of committed progenitors that give rise to horizontal cells and that those cells become arrested in G2-phase before undergoing terminal mitosis on the vitreal side of the retina followed by migration to the horizontal cell layer. The results also indicate that the regulation of the transition from G2-phase to mitosis is important for the development of these committed progenitor cells.